The nutritional quality of chickpeas and green peas as affected by industrial-scale sprouting was 18 investigated, analysing the ultrastructure, chemical composition, antioxidant capacity, starch 19 digestibility, and mineral content and accessibility of pulses before and after cooking. Sprouting 20 did not deeply affect raw seed structure, although after cooking starch granules appeared more 21 porous and swelled. Compared to unsprouted seeds, raw sprouted ones displayed higher protein 22 (+10%, p <0.05) and total sugar content (+90% in peas, p <0.05), except for raffinose. After sprouting 23 and cooking phytic acid amounts (≥ -35%, p <0.01) and antioxidant capacity (≥56%) decreased in 24 both pulses, but no changes in starch digestibility and mineral accessibility were observed in 25 chickpeas. In conclusion, sprouting on an industrial-scale induced mild structural modifications in 26 chickpeas and peas, sufficient to reduce the antinutritional factors, without strongly affecting their 27 nutritional quality. These products could represent an interesting nutritional tool for different 28 dietary patterns as well as for enriched cereal-based foods.
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The total antioxidant capacity (TAC) of raw, soaked and cooked samples, was determined with a 137 direct measurement according to Açaret al. (2009) without any sample preparation. If required, 138 samples were diluted with cellulose powder, which was found to be inert toward ABTS reagent 139 (Serpen et al. 2007 ). The total antioxidant capacity was expressed as mmol of Trolox equivalent 140 antioxidant capacity (TEAC) per kg of dry sample, by means of an at least five points dose-response 141 curve. The analyses were repeated six times and data were presented as mean ± SD. Figure 1 shows the effect of sprouting on the microstructure of the whole pulses -soaked and 151 cooked -captured under polarised light conditions. In order to highlight the cell walls, samples 152 were stained with a solution of Toluidine blue, which is a generic dye for plant tissues.
153
The arrangement of the cells in the seed tissue was clearly visible in all the samples, regardless of 154 the applied process. The sprouting conditions adopted in the present study did not dramatically 
Chemical Composition

173
The partial germination process did not promote significant modifications in pulses regarding 174 starch, lipid and fibre content, while protein significantly increased after sprouting (Table 1) . Other 175 studies reported an increase in protein in germinated grains, that has been attributed to the 
178
In sprouted samples, the content of fibre did not change, whereas many studies have shown that 179 the germination process has a significant impact on dietary fibre fractions in pulses (Martin-9 oligosaccharides derived from sucrose, containing 1-3 units of galactose linked by -1,6 linkages.
189
These oligosaccharides, commonly present in legumes and rapidly fermented by the human colonic 
197
Germination is reported as the more effective process for reducing phytic acid in pulses (Patterson 198 et al. 2017 ). This compound is an antinutritional factor with a marked chelating ability -in 199 particular for calcium -and it is linked to the inhibition of digestive enzymes, such as protease, α-200 amylases and trypsin. In this study, myo-inositol hexaphosphate (IP6) was the only inositol 201 phosphate found. As observed in previous studies (Egli et al. 2002) , the content of phytic acid in 202 chickpeas, after germination, significantly decreased by ~5% (19 ± 0.0 vs 18 ± 0.0, p<0.05) ( Table 2) .
203
Such effect was probably related to the activation of endogenous phytase (Egli et al. 2002) , 204 occurring during the initial period of germination.
205
In cooked seeds, a high and significant (p< 0.01) reduction in IP6 levels was assessed in both 206 germinated pulses, accounting for more than 30% reduction in comparison with unsprouted ones.
207
The decrease in IP6 suggesting a potential leaching of the phytate into the soaking and/or cooking 208 water, owing to its water solubility. Compared to unsprouted pulses, the leaching effect was more 
Total Mineral Contents and Ca and Mg Accessibility
211
Total mineral content was influenced by both the type of pulse (chickpeas or green peas) and the 212 treatments (sprouting and cooking)( Table 2) . Cooking led to a more than two-fold increase in Ca
11
The total mineral contents of raw unsprouted pulses were consistent with data reported in the 
248
Boiling was reported to influence the total mineral contents of legumes in relation to variety of 249 pulses, and therefore food matrices (i.e. chelating compounds), and kind of mineral (Alajaji and El- 
267
To sum up, these data suggest that the accessibility of minerals in pulses is the result of interactions 268 of many factors -like the type of mineral, the composition and structure of pulses and the processes
269
-that cannot be easily predicted. 
291
Sprouting under controlled conditions caused minor and not statistically significant variations of 292 the RDS and SDS percentages in both intact legumes. This suggests that the industrial treatment 293 considered in this study did not promote changes in the rate of starch digestibility in intact pulses, 294 likely maintaining a high degree of ordered structure in cell walls (Figure 1 b, f) . Consequently, the 295 cooking of whole pulses in boiling water resulted in the swelling of the starch granules, but not in 296 the disruption of the cell walls or the starch granules (Figure 2 d, 
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The findings of the present study seem quite interesting in view of the effects of the consumption of 14 simulating a potential use in porridge or baby food. In contrast to what observed in intact pulses, 316 the changes in the structure of the seeds resulting from the grinding before cooking induced a 317 significant (p <0.01) increase in RDS fraction (Figure 4 B) 
Total Antioxidant Capacity
325
The effect of the sprouting on the TAC of the analysed pulses is shown in Table 4 . Germination had 326 a notable effect in lowering the TAC of chickpeas and green peas. The highest decrease of TAC was 327 remarkable in both chickpea and green pea soaked samples, with an about 40% decrease, raising to 328 about 60% decrease for germinated cooked green peas with respect to raw ones.
329
These results may be explained considering that there is an increasing of reactive oxygen 
339
On the contrary, a significant increase in TAC was observed in both pulses when raw and soaked 15 showed about a ~50% decrease of antioxidant capacity (ORAC assay) of soaked green peas with 342 respect to raw ones and a 4% to 30% decrease of soaked chickpeas with respect to raw ones. It 343 should be considered that Authors performed an extraction with organic solvents, which may have 344 not solubilised all the phenolics, such as the conjugated ones, highly present in pulses samples 
353
Concerning the cooking process, our data showed a significant 30% TAC reduction in both the 354 pulses samples, compared to the raw ones. Data are in according to Xu and Chang (2008) , which 355 reported a 57% -77% decrease of antioxidant capacity of cooked green peas and chickpeas.
356
Interestingly, the cooking process had a similar influence on the TAC of sprouted and unsprouted 357 pulses, suggesting that, despite the almost intact cell structure (Figure 1c, d, g and h) , cooked pulses 
